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(54) ELECTRONIC PART AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To bring silver used as wiring in a substrate into 
contact with a Cu-Ag conductor film and to prevent electrical disconnection by 



«3i=ST AVAILABLE COPV 



allowing a conductor pattern to include the Cu-Ag conductor film and to adhere to 
a substrate. 

SOLUTION: Electronic parts include a substrate 1 and a conductor pattern 2. 
Then, the conductor pattern 2 includes a Cu-Ag conductor film 20 thus 
constituting a circuit element. The Cu-Ag conductor film 20 is allowed to adhere 
onto the substrate 1 . The substrate 1 is composed by a multilayer substrate and 
an inner conductor 30 that mainly consists of silver is provided inside. The 
internal conductor 30 is led to the surface of the substrate 1 via a through hole 
conductor 31 that mainly is made of silver and is connected to the Cu-Ag 
conductor film 20 being formed on the surface of the substrate 1, thus preventing 
electrical disconnection from being generated due to the tendency to liquid phase 
at an area to the Cu-Ag conductor film 20. 
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CLAIMS 



[Claim(s)] 

[Claim 1] wiring to which it is the electronic parts containing a substrate and a 
conductor pattern, said substrate has the inner conductor in the interior, and said 
inner conductor is connected to said conductor pattern - the conductor which the 
conductor is constituted, and said conductor pattern uses copper as a principal 
component, and contains silver - the film - becoming - a circuit element - 
constituting - **** - said conductor - the electronic parts which adhere to the 
film on said substrate. 

[Claim 2] They are the electronic parts with which it is the electronic parts 
indicated by claim 1 , and said inner conductor uses silver as a principal 
component. 

[Claim 3] the electronic parts indicated by any of claims 1 or 2 they are - it is - 
said conductor - the electronic parts which are 0.3 - 30wt% when the content of 
said silver contained in the film makes total with said copper and silver 
100wt(s)%. 

[Claim 4] They are the electronic parts which it is the electronic parts indicated by 
claim 1 , and said substrate becomes with the compound constituent containing a 



ceramic component and a glass component. 

[Claim 5] the field where it is the electronic parts indicated by claim 4, and said 
substrate was ground - having - **** - said conductor - the electronic parts 
which adhere to the film in said said ground field. 
[Claim 6] They are the electronic parts with which it is the electronic parts 
Indicated by claim 4, and said ceramic component was chosen from the group of 
an alumina, a magnesia, a spinel, a silica, a mullite, forsterite, a steatite, 
cordierite, a strontium feldspar, a quartz, silicic-acid zinc, and a zirconia and 
which contain a kind at least. 

[Claim 7] They are the electronic parts with which it is the electronic parts 
indicated by claim 4, and said glass component was chosen from the group of 
borosilicate glass, lead borosilicate glass, hoe silicic-acid barium glass, hoe 
silicic-acid strontium glass, HOUKEI acid zinc glass, and HOUKEI acid 
potassium glass and which contain a kind at least. 
[Claim 8] They are the electronic parts with which it is the electronic parts 
indicated by claim 1 , and has the conductor pattern still more nearly different 
from an insulating layer, said insulating layer has covered said conductor pattern, 
and said another conductor pattern is supported by said insulating layer. 
[Claim 9] the electronic parts indicated by claim 8 - it is - said another conductor 
pattern - copper - a principal component and a conductor - the electronic parts 
which become by the film. 

[Claim 10] They are the electronic parts with which it is the electronic parts 
indicated by claim 9, and said another conductor pattern contains the external 
connection electrode for external connection. 

[Claim 11] They are the electronic parts with which it is the electronic parts 
indicated by claim 10, and said external connection electrode has a solder layer 
on a front face. 

[Claim 12] They are the electronic parts with which it is the electronic parts 
indicated by claim 1 , and said passive network contains at least one of an 
inductor, a capacitor, or the resistance. 



[Claim 13] They are the electronic parts with which it Is the electronic parts 
indicated by claim 1 , and said passive network constitutes circuits, such as a 
filter, a coupler, or a phase shifter. 

[Claim 14] the conductive paste which is the manufacture approach of the 
electronic parts indicated by any [ claim 1 thru/or ] of 13 they are, uses copper as 
a principal component and contains silver on said substrate -- applying -- 
processing of desiccation, a debinder, baking, etc. - carrying out a conductor - 
- the film forming - said conductor - the manufacture approach of electronic 
parts including the process which forms said conductor pattern by applying a 
photolithography technique to the film. 

[Claim 15] the manufacture approach of the electronic parts indicated by claim 14 

it is - after baking - said conductor - the manufacture approach of electronic 
parts including the process which carries out buffing of the membranous front 
face. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to electronic parts and its 
manufacture approach. The electronic parts concerning this invention are 
suitable as wireless devices, such as a cellular phone and a land mobile 
radiotelephone, or surface mount electronic parts used in fields, such as various 
communication equipment, in addition to this. 
[0002] 

[Description of the Prior Art] In this kind of electronic parts, multilayer- 
interconnection structure has been conventionally adopted as a means to realize 
high density wiring. As advanced-technology reference which indicated 
multilayer-interconnection structure, JP,3-78798,B, the patent No. 2614778 
official report, etc. are known, for example. These well-known reference is 
indicating the low-temperature baking multilayer substrate using the glass 
ceramic ingredient which becomes with the compound constituent of glass and a 
ceramic. The conductor which made silver the subject is formed in the interior of 
a multilayer substrate, and the circuit pattern by copper is formed in the front face. 
Since the conductor which made silver the subject is formed in the interior of a 
multilayer substrate in this advanced technology, in case a ceramic multilayer 
substrate is formed, baking effective in promotion of a debinder among air is 
possible. Moreover, since the circuit pattern by copper is formed in the front face 
of a multilayer substrate, while being able to prevent the silver migration in the 
front face of a multilayer substrate, and a solder foods crack, there is an 
advantage that a conductive high circuit pattern can be constituted. 
[0003] In manufacture of a multilayer substrate, glass and a ceramic ingredient 
are mixed and sheet-ized in a resin system binder, silver is made into a subject 
to said sheet, the conductive paste coating-ized using the glass frit and the 
binder is applied with screen printing etc., and a circuit pattern is fomied. Next, 
the laminating of the sheet with which said circuit pattern was formed is carried 
out, the heat press of the layered product is carried out, and it unifies. Next, while 
removing a binder (pitch in a sheet), the conductor and coincidence which were 
made into the subject are made to sinter a glass ceramic ingredient and silver by 



heat treatment, sintering which used silver as the principal component inside the 
multilayer substrate by this - a conductor - the multilayer-interconnection 
structure of having wiring by the film is acquired, sintering which used silver as 
the principal component - a conductor - the film is firmly stuck to a substrate by 
the glass frit contained in the interior. 

[0004] Next, the circuit pattern which used copper as the principal component is 
formed in the front face of a multilayer substrate. About this circuit pattern 
formation approach, it differs somewhat by the well-known example of the two 
above-mentioned affairs. The former applies screen printing etc., applies a 
copper paste on a multilayer substrate, and is indicating after that the approach 
of making a conductor sintering in reducing atmosphere. The latter makes nickel 
adhere in electroless deposition first on a multilayer substrate, and makes copper 
adhere by electrolytic plating after that. And the approach of patternizing the 
coppering film using a photolithography technique is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] Among the conventional techniques 
mentioned above, the conductor which carries out the principal component of the 
silver to the interior of a ceramic multilayer substrate is formed, and although 
there is an advantage which was mentioned above, the following troubles which 
must be solved are also held in the technique which forms the conductor pattern 
which uses copper as a principal component at a front face by application of thick 
film printing. 

[0006] First, it is necessary to let a through hole etc. pass, to make it expose to a 
substrate front face, and to connect wiring inside a multilayer substrate with the 
conductor formed in a front face. However, silver is used as internal wiring, and 
when thick film screen printing of the copper paste which uses copper as a 
principal component on a front face is carried out, the conductor of the exposed 
silver and the copper paste formed in the substrate front face will contact. When 
a copper paste is made to sinter in this condition, in the contact section of copper 
and silver, at the temperature exceeding 600 degrees C, mutual atoms diffuse 



each other and the liquid phase is produced. By this liquid phase-ization, the 
contact section containing silver and copper contracts to the degree of pole 
rather than a surrounding copper pattern during baking. For this contraction, an 
opening will be generated between said contact section and the copper pattern in 
that perimeter. 

[0007] In order to avoid the above-mentioned open circuit, it is necessary to use 
the copper paste which can be sintered at about 600 degrees C. The copper 
paste which can be sintered at about 600 degrees C also actually exists. 
However, as for a copper paste, what is calcinated at about 900 degrees C is 
common, and, moreover, even a frequency band with the copper paste more 
expensive than the copper paste which can be sintered at about 600 degrees C 
calcinated above 900 degrees C can form few good conductors of RF loss. 
Although it is possible to avoid the electric open circuit between wiring by the 
silver inside a substrate and the conductor by the copper formed in a substrate 
front face when the copper paste which can be sintered at about 600 degrees C 
is used if it puts in another way, few good conductors of RF loss of even a high 
frequency band cannot be obtained. 

[0008] Since it is generated by using copper, the electric open circuit between 
wiring by the silver Inside a substrate and the conductor by the copper on the 
front face of a substrate and degradation of a RF property can consider a means 
to also constitute with silver the conductor formed in a substrate front face as a 
means to this-improve. However, since labile of silver is high, it has the danger of 
generating the fall of the insulation resistance between conductor patterns, or 
silver migration, according to a surrounding environment. 
[0009] And since it is easy to carry out the diffusion shift of the silver into solder, 
when the external connection electrode formed in order to connect with a mother 
board etc. is formed with silver as mentioned above, it may produce the so-called 
solder foods crack phenomenon which carries out diffusion shift and is 
extinguished in the solder which the external connection electrode dissolved in 
the case of soldering. 



[0010] furthermore, sintering which used silver as the principal component « a 
conductor - the case where etch to the film and a conductor pattern is formed - 
said sintering - a conductor - since the substrate adheres to the film by the 
glass frit, it cannot use the etching reagent in which a glass frit is dissolved, for 
example, an acid system etching reagent like a nitric acid, in formation of a 
conductor pattern. At present as an etching reagent which can be used, it is 
restricted to the mixed liquor of ammonia and hydrogen peroxide solution, and 
the water solution containing potassium cyanide and ammonium persulfate. 
However, when the mixed liquor of ammonia and hydrogen peroxide solution is 
used, in order an etch rate is slow, and for etching processing to take long 
duration upwards, to need a lot of etching reagents and to emit oxygen moreover, 
it needs to be cautious of fire, is necessary to deal with it, and is not for mass 
productions. The etching processing using the water solution containing 
potassium cyanide and ammonium persulfate needs severe management for 
storage of an etching reagent and its ingredient, maintenance, and abandonment, 
and if it takes into consideration the cost which these take, it is unsuitable for 
mass production, while safety reservation of an operator becomes very important, 
since a strong toxic etching reagent will be extremely used to the body. 
[001 1] It is not based on the above thick film printings, but when the approach to 
which copper is made to adhere by plating is adopted, since the plating film is 
formed leaving distortion, if thickness is thickened to about lOmicro, generally it 
will become easy for the bond strength of the plating film to a substrate to fall in a 
plating process, a conductor - when membranous bond strength fell and the 
external connection electrode mentioned above is formed, it becomes difficult to 
obtain sufficient fixing reinforcement to a mother board. 
[0012] Furthermore, when forming the plating film thickly, it is difficult to form 
uniform plating thickness in the whole substrate front face, and it produces 
dispersion in thickness on the plating film. In case dispersion in this thickness 
forms the super-thin Rhine pattern using a photolithography technique, it reduces 
pattern shaping precision, the conductor with which the pattern formation 



precision using a photolithography technique was generally formed - it is 
because it is greatly dependent on a surface condition. 

[0013] the conductor with which the technical problem of this invention is formed 
in wiring inside a substrate, and a substrate front face - it is offering the 
electronic parts which can avoid the electric open circuit between film, and its 
manufacture approach. 

[0014] Another technical problem of this invention is offering the possible 
electronic parts and its manufacture approach of baking at 650-850-degree C low 
temperature. 

[0015] It is offering the electronic parts of this invention with which another 
technical problem's may reduce the curvature of the substrate after baking further, 
and its manufacture approach. 

[0016] the conductor of this invention with which another technical problem is 
further formed in a substrate front face it is offering the electronic parts which 
can patternize the film, without degrading adhesive strength, and its manufacture 
approach. 

[0017] this invention - further - another technical problem - a conductor - the 
low conductor of resistance it is offering the electronic parts which have the film, 
and its manufacture approach. 
[0018] 

[Means for Solving the Problem] In order to solve the technical problem 
mentioned above, the electronic parts concerning this invention contain a 
substrate and a conductor pattern, wiring to which said substrate has the inner 
conductor in the interior, and said inner conductor is connected to said conductor 
pattern the conductor is constituted, the conductor which said conductor 
pattern uses copper as a principal component, and contains silver - it becomes 
by the film (following Cu-Ag - a conductor - the film is called), and a circuit 
element is constituted, said Cu-Ag - a conductor - it adheres to the film on said 
substrate. 

[0019] the electronic parts concerning this invention - setting - a conductor 



pattern ~ Cu-Ag - a conductor - the film - containing - **** - Cu-Ag a 
conductor - it adheres to the film on the substrate, this structure - a multilayer 
substrate - a conductor - a big advantage is brought about when forming the 
film. That is, when it constitutes a multilayer substrate, generally the interior of a 
multilayer substrate is equipped with wiring which uses silver as a principal 
component, the conductor which is made to expose this wiring on the surface of 
a substrate through a through hole etc.. and is formed on the surface of a 
substrate - it connects with the film. Cu-Ag which constitutes a conductor pattern 
in this invention - a conductor - the silver used as wiring inside a substrate since 
it adheres to the film on the substrate - Cu-Ag - a conductor - the film will be 
contacted, in this case, the silver used as internal wiring of a substrate and Cu- 
Ag - a conductor - it is avoidable that the electric open circuit by liquid-phase- 
izing arises between film. 

[0020] And in the case of Cu-Ag conductive paste, baking becomes possible at 
the temperature of less than 900 degrees C, for example, 650-850-degree C low 
temperature, by the conditioning of the presentation ratio of a paste constituent. 
For this reason, while reducing the energy expenditure in connection with 
manufacture, the life of a firing furnace is extensible, moreover - since the Cu-Ag 
conductive paste which can be calcinated by whenever [ low-temperature ] can 
be used - a conductor - the curvature of the multilayer substrate generated in a 
film baking process can be made very small. 

[0021] furthermore, Cu-Ag used in this invention - a conductor - since it is the 
presentation which the film used Cu as the principal component and added silver 
as an additive - as the etching reagent of Cu ~ Cu-Ag - a conductor - the 
degree which degrades the adhesive strength of a glass frit which is pasting up 
the film on the substrate can use few ferric chlorides (FeCI3). for this reason, big 
Cu-Ag of adhesive strength - a conductor - the film can be obtained. 
[0022] the conductor which becomes by the Cu independent - the case of the 
film - the conductor of low resistance - it is necessary to calcinate at the 
temperature of 900 degrees C or more to obtain the film temperature conditions 



[ not more than this ], for example. 600 degrees C, order - sintering - 
inadequate - becoming - a conductor - resistance increases, on the other hand, 
Cu-Ag - a conductor - it sinters nearly completely by calcinating in the case of 
the film (for example, the low temperature of 650-850 degrees C) making - a 
low conductor -- resistance is realizable. 

[0023] Cu-Ag - a conductor the above-mentioned effectiveness by the film is 
influenced by the content of the silver added, a desirable silver content - Cu-Ag - 
- a conductor - when total with the copper in the film and silver is made into 
100wt(s)%, it is 0.3 - 30wt%. 

[0024] In this invention, a conductor pattern is used as an element which 
constitutes a passive network. A conductor pattern is combined with the 
component of independent or others, and constitutes a required passive network. 
Specifically, a passive network contains at least one of an inductor, a capacitor, 
or the resistance. The passive network mentioned above may be a single 
functional circuit, and may constitute the functional circuit which combined those 
some. The examples of representation of the functional circuit by combination 
are circuits, such as a filter, a coupler, or a phase shifter. A conductor pattern 
and other components are suitably chosen according to the passive network 
made into the purpose. 

[0025] As an inner conductor of a substrate, when silver is used, it can calcinate 
in air and the binder in a substrate can be removed easily. Although the carbon 
contained in a binder has the property which is easy to remain in a substrate, 
when it calcinates in air, it is because it is easy to process carbon by the oxygen 
in air as carbon dioxide gas. And since baking in nitrogen-gas-atmosphere mind 
is unnecessary, the maintenance of the ambient atmosphere of a firing furnace is 
easy. 

[0026] furthermore, Cu-Ag to which it adhered on the surface of the substrate as 
already stated when an inner conductor used silver as a principal component - a 
conductor - the electrode open circuit by the liquid phase-ized phenomenon at 
the time of baking is not produced between film. 



[0027] Said substrate becomes with the compound constituent containing a 
ceramic component and a glass component preferably. Furthermore, said 
substrate has the ground field preferably, in this case, said Cu-Ag - a conductor 
-- the film is made to adhere to said said ground field This invention indicates the 
example of a desirable ceramic component and a glass component. 
[0028] Furthermore, the electronic parts concerning this invention may have the 
conductor pattern different from an insulating layer as another mode. In this case, 
said insulating layer has covered said conductor pattern, and said another 
conductor pattern is supported by said insulating layer, furthermore, the 
conductor with which said another conductor pattern specifically uses copper as 
a principal component it becomes by the film. According to this structure, 
multilayering is advanced further and much more miniaturization and advanced 
features can be attained. 

[0029] The electronic parts concerning this invention usually contain the external 
connection electrode. This external connection electrode is prepared on said 
insulating layer. Said external connection electrode may have the solder layer on 
the front face. 

[0030] the manufacture approach which starts this invention in order to 
manufacture the electronic parts mentioned above - said substrate top Cu-Ag 
conductive paste - applying - processing of desiccation, a debinder, baking, etc. 
- carrying out - Cu-Ag - a conductor - the film is formed, next, said Cu-Ag - a 
conductor - a conductor pattern is formed by applying a photolithography 
technique to the film. 

[0031] According to this manufacture approach, it is clear that the electronic parts 
concerning this invention which has the advantage mentioned above are 
obtained. 

[0032] Other purposes, descriptions, and advantages of this invention are 
explained in more detail with reference to the accompanying drawing which is an 
example. A drawing only shows an example. 
[0033] 



[Embodiment of the Invention] Drawing 1 is the sectional view of the electronic 
parts concerning this invention. When drawing is referred to, the electronic parts 
concerning this invention contain a substrate 1 and a conductor pattern 2. a 
conductor pattern 2 - Cu-Ag - a conductor - a circuit element is constituted 
including the film 20. Cu-Ag - a conductor - it adheres to the film 20 on the 
substrate 1 . 

[0034] The illustrated substrate 1 consists of multilayer substrates, and the 
interior of the multilayer substrate 1 is equipped with the inner conductor 30 
which uses silver as a principal component, the through hole where an inner 
conductor 30 uses silver as a principal component -- Cu-Ag which is drawn by 
the front face of a substrate 1 through a conductor 31 , and is formed in a front 
face ~ a conductor ~ it connects with the film 20. 
[0035] the silver which is used as an inner conductor 30 of a substrate 1 
according to this structure, and Cu-Ag ~ a conductor ~ it is avoidable that the 
electric open circuit by liquid-phase-izing arises between film 20. namely, Cu-Ag - 
- a conductor ~ the film 20 is formed by applying and calcinating Cu-Ag 
conductive paste on the substrate 1 to which the inner conductor 30 which 
becomes with silver was exposed. In this case, in the contact part of the inner 
conductor 30 which becomes with the silver prepared in the substrate 1, and Cu- 
Ag conductive paste, liquid phase-ization is produced at the time of baking of Cu- 
Ag conductive paste. However, in Cu-Ag conductive paste, since the copper 
component and the silver component are distributing widely, liquid phase-ization 
produced at the time of baking is produced between the inner conductors 30 
which become with the silver exposed on the whole Cu-Ag conductive paste 
applied on the substrate 1, and a substrate 1. For this reason, local liquid-phase- 
izing between the dissimilar metals of the copper which had become a problem 
from the former, and the inner conductor which becomes with silver, and the 
electric open circuit by it are not produced. 

[0036] moreover ~ although liquid phase-ization is caused at the time of baking, 
until [ after liquid phase-ization starts ] it liquid-phase-izes completely ~ **** ~ 



Cu-Ag which has fixed quality on the multilayer substrate 1 to some extent by 
setting up the burning-temperature conditions on which Cu-Ag conductive paste 
does not flow since there is a temperature requirement - a conductor - the film 
20 can be formed. 

[0037] And Cu-Ag conductive paste can make Cu sinter on low burning- 
temperature conditions compared with Cu paste used independently. That is, 
although Cu and Ag are alloyed by liquid phase-ization, the melting point itself 
falls in connection with it. For example, although it is necessary to make it 
calcinate at about 900 degrees C in Cu paste, in the case of Cu-Ag conductive 
paste, baking becomes possible at the temperature of less than 900 degrees C, 
for example, 650-850-degree C low temperature, by the conditioning of the 
presentation ratio of a paste constituent. For this reason, while reducing the 
energy expenditure in connection with manufacture, the life of a firing furnace is 
extensible. 

[0038] the conductor which becomes by independent [ of Cu or Ag ] - the case of 
the film -- the conductor of low resistance - it is necessary to calcinate at the 
temperature of 900 degrees C or more to obtain the film temperature conditions 
[ not more than this ], for example, 600 degrees C, order - sintering - 
inadequate - becoming - a conductor - resistance increases, on the other hand, 
Cu-Ag - a conductor - in the case of the film 20 (for example, the low 
temperature of 650-850 degrees C), it calcinates, and sinters nearly completely - 
making ~ a low conductor ~ resistance is realizable. 

[0039] moreover - since the Cu-Ag conductive paste which can be calcinated by 
whenever [ low-temperature ] can be used in this invention - a conductor - the 
curvature of the multilayer substrate 1 generated in a film baking process can be 
made very small. 

[0040] furthermore, Cu-Ag used in this invention - a conductor - the film 20 uses 
Cu as a principal component, and since silver is a presentation used as an 
additive, it can etch it using a ferric chloride (FeCI3). the etching reagent of a 
ferric chloride (FeCI3) - Cu-Ag - a conductor - since there are few degrees 



which degrade the adhesive strength of a glass frit which is pasting up the film 20 
on the substrate 1 - big Cu-Ag of adhesive strength - a conductor - the film 20 
can be obtained. 

[0041] The operation effectiveness mentioned above is explained in more detail 
in the column of explanation of the manufacture approach mentioned later. 
[0042] Cu-Ag a conductor ~ the content of the silver contained in the film - Cu- 
Ag - a conductor - when total with the copper in the film and silver is made into 
100wt(s)%, it is 0.3 - 30wt%. In this range, while the addition effectiveness of the 
silver mentioned above is acquired certainly, silver migration and a solder foods 
crack phenomenon can be prevented. Silver homogeneity distribution becomes it 
difficult that a silver content is less than [ 0.3wt% ], and the silver addition 
effectiveness is spoiled. If a silver content exceeds 30wt(s)%, while silver 
migration and a solder foods crack phenomenon will become remarkable, the 
above-mentioned advantage by alloying of Cu-Ag is spoiled. 
[0043] In this invention, a conductor pattern 2 is used as an element which 
constitutes a passive network. A conductor pattern 2 is combined with the 
component of independent or others, and constitutes a required passive network. 
Specifically, a passive network contains at least one of an inductor, a capacitor, 
or the resistance. The passive network mentioned above may be a single 
functional circuit, and may constitute the functional circuit which combined those 
some. The example of representation of the functional circuit by combination is a 
filter or a coupler. A conductor pattern 2 and other components are suitably 
chosen according to the passive network made into the purpose. 
[0044] wiring to which the substrate 1 has the inner conductor 30 and an inner 
conductor 30 is connected to a conductor pattern 2 in an example ~ a conductor 
is constituted. Thereby, the multilayered substrate 1 can be obtained. 
[0045] Furthermore, the electronic parts shown in the example have the 
conductor pattern 50 different from an insulator layer 4. The insulator layer 4 has 
covered the conductor pattern 2, and the conductor pattern 50 is supported by 
the insulator layer 4. the conductor with which a conductor pattern 50 uses 



copper as a principal component - it becomes by the film. According to this 
structure, multilayering is advanced further and much more miniaturization and 
advanced features can be attained. 

[0046] Furthermore, the illustrated electronic parts contain the external 
connection electrodes 51 and 52. These external connection electrodes 51 and 
52 are formed on a conductor pattern 50. The external connection electrodes 51 
and 52 may have the solder layer on the front face. A solder layer contains a 
solder bump or a solder precoat. 

[0047] A substrate 1 becomes with the compound constituent containing a 
ceramic component and a glass component preferably. Furthermore, a substrate 
1 has the ground field 10 preferably. Cu-Ag - a conductor - the film 20 is made 
to adhere to the ground field 10 In the example, the substrate 1 is divided into the 
insulating layer 1 1 and the reinforcement layer 12 bordering on the inner 
conductor 30, and the ground field 10 is established in the front face of an 
insulating layer 1 1 . A substrate 1 is a sintered compact which becomes with the 
compound constituent containing a ceramic component and a glass component, 
the field 10 which this curvature is canceled by polish and does not have such 
curvature in it though the curvature by baking has occurred in the substrate 1 
which becomes with a sintered compact - Cu-Ag - a conductor - the conductor 
pattern 2 which becomes by the film 20 can be formed. For this reason, a 
ceramic substrate 1 is fitted to a semi-conductor manufacturing technology, and it 
becomes possible in a photolithography process to form the highly precise 
conductor pattern 2. Therefore, while raising the precision of the constant value 
of each circuit element formed with a conductor pattern 2, the functional circuit 
which is the aggregate of a circuit element and a circuit element can be designed 
with a small pattern space. 

[0048] And the insulating layer 1 1 which becomes with the compound constituent 
containing a ceramic component and a glass component can fill mostly the 
smooth nature of cutting ability, reinforcement, and a front face etc. to 
coincidence by choosing appropriately the mixing ratio of a glass component and 



a ceramic component, a component, etc. In order to chip-ize, even when a dicing 
saw etc. divides according to an individual, good cutting ability can be secured 
and mass-production nature can be raised. Therefore, the whole baking 
curvature and the irregularity which are generated at the time of baking of a 
substrate 1 are easily removable with surface polish. Moreover, by selection of 
the class of mineral constituent which constitutes an insulating layer 1 1 , or the 
content for every component, a surface condition is smooth, and there is no 
defect, and the electronic parts which moreover have the insulating layer 1 1 with 
little curvature can also be obtained. 

[0049] In contrast with the insulating layer by the ceramic simple substance or 
the glass simple substance, there are very few insulating layers 11 which 
become with the compound constituent containing a ceramic component and a 
glass component, and a defect can use them as the substrate 1 which has 
smooth nature. Moreover, reinforcement becomes large rather than a glass 
simple substance by containing a ceramic component. Furthermore, when the 
fluidity at the time of manufacture of a substrate 1 falls rather than the time of a 
glass simple substance, it can consider as multilayer-interconnection structure. 
[0050] Compared with the case where a ceramic component simple substance is 
made to sinter, 1000-degree-C less or equal is low temperature comparatively, 
and the insulating layer 1 1 which becomes with the compound constituent 
containing a ceramic component and a glass component can be calcinated by 
the short burning-temperature holding time for about 10 minutes. For this reason, 
compared with the case where a ceramic component simple substance is made 
to calcinate, it is cheap also in manufacturing facility, and since production time 
becomes short, mass-production nature is good. 

[0051] As a ceramic component for constituting an insulating layer 1 1 , the thing 
which was chosen from the group of an alumina, a magnesia, a spinel, a silica, a 
mullite, forsterite, a steatite, cordierite, a strontium feldspar, a quartz, silicic-acid 
zinc, and a zirconia and which contains a kind at least can be used. 
[0052] As a glass component, the thing which was chosen from the group of 



borosilicate glass, lead borosilicate glass, hoe silicic-acid barium glass, hoe 
silicic-acid strontium glass, HOUKEI acid zinc glass, and HOUKEI acid 
potassium glass and which contains a kind at least can be used. As for the 
content of a glass component, it is desirable that it is 50% or more in the volume 
ratio to the whole compound constituent product. Especially, 60 - 70% of range is 
the optimal at a volume ratio. 

[0053] The reinforcement layer 12 is united with the insulating layer 1 1 in the 
opposite side in the front face 10 of an insulating layer 1 1 . The reinforcement of a 
substrate 1 is securable, making an insulating layer 1 1 thin by having the 
reinforcement layer 12 mentioned above. Although the reinforcement layer 12 
may be the thing of the different quality of the material, it is [ an insulating layer 
1 1 ] desirable to consider as this quality of the material from a viewpoint of 
unification of a manufacture process. 

[0054] Drawing 2 is drawing having shown the condition of having carried the 
electronic parts shown in drawing 1 in the mother board 70. the electronic parts 
built over this invention so that it may illustrate - Cu-Ag - a conductor the field 
in which the conductor pattern 2 which becomes by the film 20 was formed is 
opposed to the loading side 73 of a mother board 70, and it is carried on the 
mother board 70. Melting of the external connection electrode 51 and the solder 
layers 81 and 82 prepared on 52 is carried out by heat treatment of a solder 
reflow etc. on the electrode 71 on a mother board 70, and 72. Thereby, the 
electrodes 71 and 72 prepared on the external connection electrodes 51 and 52 
of electronic parts and a mother board 70 are connected electrically and 
mechanically. 

[0055] The decomposition perspective view of the low pass filter (Low Pass Filter 
Following LPF is called) which is the example of the electronic parts which 
drawing 3 requires for this invention, the sectional view where drawing 4 met four 
to 4 line of drawing 3 , the sectional view where drawing 5 met five to 5 line of 
drawing 3 , the sectional view where drawing 6 met six to 6 line of drawing 3 R> 
3, and drawing 7 show the representative circuit schematic of LPF shown in 



drawing 3 - drawing 6 . In drawing, the same reference mark is attached about 
the same component as the component illustrated by drawing 1 . 
[0056] A conductor pattern 2 is equipped with the 1st capacitor electrode 204, the 
2nd capacitor DIN electrode 205, the inductor electrode 203. and the terminal 
electrodes 201 and 202. the capacitor electrode 204 - Cu-Ag - a conductor - it 
becomes by the film 20. Cu-Ag - a conductor - it adheres to the film 20 on the 
field 10 where the insulating layer 11 which constitutes a substrate 1 was ground. 
[0057] the inner conductor 30 which the substrate 1 consists of multilayer 
substrates and uses silver as a principal component inside the multilayer 
substrate 1, and a through hole - it has the conductor 31. the through hole where 
an inner conductor 30 uses silver as a principal component - Cu-Ag which was 
drawn by the front face of a substrate 1 through the conductor 31 , and was 
formed in the front face - a conductor - it connects with the film 20. thus, the 
inner conductor 30 which uses silver as a principal component and a through 
hole - a conductor 31 - Cu-Ag ~ a conductor - since the film 20 will be 
contacted, the electric open circuit by liquid-phase-izing between the dissimilar 
metals which had become a problem conventionally is not produced 
[0058] As for the capacitor electrode 205, the end is connected to the terminal 
electrode 201 . a coil - the conductor 203 has the spiral-like pattern and the 
periphery edge is connected to the terminal electrode 201 with the end of the 
capacitor electrode 205. 

[0059] the capacitor electrode 205 and a coil - a conductor 203 and the terminal 
electrodes 201 and 202 ~ the capacitor electrode 204 ~ the same - Cu-Ag - a 
conductor ~ it becomes by the film 20. Cu-Ag - a conductor - it adheres to the 
film 20 on the field 10 of the insulating layer 1 1 which constitutes a substrate 1 . 
therefore, not only the capacitor electrode 204 but the capacitor electrode 205 
and a coil ~ few good conductor patterns of RF loss of even a frequency band 
also with expensive conductor 203 and terminal electrodes 201 and 202 can be 
obtained. 

[0060] The conductor pattern 2 is covered with the insulator layer 4. The front 



face of an insulator layer 4 adheres to the conductor pattern 50 which uses 
copper as a principal component. A conductor pattern 50 has the capacitor 
electrodes 501-503 and the external connection electrodes 51-54. The capacitor 
electrode 501 sandwiches an insulator layer 4 in between, and counters with the 
capacitor electrode 205 which constitutes a conductor pattern 2. The capacitor 

501 has flowed in the external connection electrode 52. The capacitor electrodes 

502 and 503 separated spacing mutually, and the front face of an insulator layer 
4 adhered to them, and they have countered common to the capacitor electrode 
204 which constitutes a conductor pattern 2. With the capacitor electrode 501, 
the capacitor electrode 502 has flowed in the external connection electrode 52. 
The capacitor electrode 503 is connected to the external connection electrode 51. 
[0061] the external connection electrode 52 a lead a conductor 504 having 
„ **** - a lead - the hole 45 with which the conductor 504 was formed in the 
insulator layer 4 - letting it pass a coil - it connects with the inner 
circumference edge of a conductor 203. thereby - a coil - a conductor 203 is 
connected to the external connection electrode 52. 

[0062] The external connection electrode 51 lets the through tube 41 prepared in 
the insulator layer 4 pass, and is connected to the terminal electrode 201 of a 
conductor pattern 2, and the external connection electrode 52 is connected to the 
terminal electrode 202 of a conductor pattern 2 through a through tube 42. The 
external connection electrodes 53 and 54 are connected to the capacitor 
electrode 204 which constitutes a conductor pattern 2 by the through tubes 43 
and 44 prepared in the insulator layer 4. 

[0063] Drawing 7 shows the electrical circuit of LPF shown in drawing 3 - drawing 
6 . In drawing 7 , a capacitor CI is acquired with the capacitor electrode 205 and 
the capacitor electrode 501 which counter on both sides of an insulator layer 4. A 
capacitor C2 is acquired with the capacitor electrode 204 and the capacitor 
electrode 503 which counter on both sides of an insulator layer 4. A capacitor C3 
is acquired with the capacitor electrode 204 and the capacitor electrode 502 
which counter on both sides of an insulator layer 4. an inductance LI a coil it 



generates with a conductor 203. According to drawing 3 - drawing 6 , small LPF 
is obtained so that clearly from the circuit diagram of drawing 7 R> 7. 
[0064] Drawing 8 is drawing showing the condition of having carried the 
electronic parts shown in drawing 3 - drawing 7 in the mother board 70. The 
electronic parts 9 concerning this invention oppose the front face of an insulator 
layer 6 to the loading side 73 of a mother board 70, and are carried on the 
mother board 70 so that it may illustrate. The electrodes 71 and 72 prepared on 
the external connection electrodes 53 and 54 of electronic parts 9 and a mother 
board 70 are connected electrically and mechanically by the solder layers 81 and 
82. Furthermore, since the inner conductor 30 formed in the interior of a 
substrate 1 serves as an earth electrode, it is possible to shield an LPF circuit 
from the electromagnetic-like effect added from the external world. The solder 
layers 81 and 82 can be made to be able to adhere beforehand on the external 
connection electrode 51-54, and can carry out melting by heat treatment of a 
solder reflow etc. on the electrode 71 on a mother board 70, and 72. 
[0065] At the actual high frequency circuit section of a device, it is a wrap about 
the whole high frequency circuit section by metal shielding covering. It is the 
components carried in the RF circuit section in that case, and since the 
components with which the top-face side of loading components is not shielded 
with GND potential are influenced of the GND potential of said shielding covering, 
frequency characteristics change. This inclination becomes remarkable as a 
frequency becomes high. According to the electromagnetic-like shielding 
structure shown in an example, the above-mentioned phenomenon is avoidable. 
[0066] Next, the manufacture approach of the electronic parts concerning this 
invention is explained with reference to drawing 9 - drawing 20 . The flow chart 
and drawing 1010 showing the production process of the electronic parts which 
drawing 9 requires for this invention - drawing 20 are drawings showing each 
process shown in drawing 9 . Hereafter, the sequence of a process is explained 
with reference to drawing 9 , and the detail of each process is explained with 
reference to drawing 10 - Fig. 2020 . 



[0067] The sheet for a substrate is fabricated in a <sheet forming cycle> sheet 
forming cycle using dielectric materials. If conductive paste is printed and 
dielectric materials can be formed by the conductor pattern by baking, there will 
be no limit like an ingredient. An example explains as a thing using silver and the 
dielectric materials in which coincidence baking is possible. 
[0068] Moreover, when obtaining the electronic parts used with the RF band 
which exceeds 1GHz, it is desirable for specific inductive capacity to use ten or 
less dielectric materials preferably 15 or less. The reason is that it will become 
impossible to disregard the stray capacity between the conductor patterns 
formed, and will follow difficulty on a pattern design with the above RF bands if 
specific inductive capacity is too large. Good [ to processing mentioned later / of 
cutting ability ] is required for a substrate. Therefore, the compound constituent of 
dielectric materials which used the glass ingredient as the base material and 
mixed the ceramic ingredient as the aggregate is the optimal. 
[0069] As an example of dielectric materials, for example An alumina 
(epsilonr**10), a magnesia (epsilonr**9), A spinel (epsilonr**9), a silica 
(epsilonr**4), a mullite (epsilonr**6.5). What is necessary is for there to be 
forsterite (epsilonr**6), a steatite (epsilonr**6), cordierite (epsilonr**5), a zirconia 
(epsilonr**10), etc.. and just to choose one or more kinds from these groups 
suitably, corresponding to specific inductive capacity (epsilonr), burning 
temperature, etc. 

[0070] As for especially the content of the glass in the dielectric materials which 
become with a compound constituent, it is desirable that it is 60 - 70% 50% or 
more at the rate of the volume. Content of glass cannot become being said under 
range easily with a compound constituent, and reinforcement and a moldability 
fall. Moreover, as for a glass ingredient, it is desirable to have the specific 
inductive capacity of the ceramic ingredient which is the aggregate, and 
equivalent extent. As an example, things generally used as a glass frit, such as 
hoe potassium-silicate glass, borosilicate glass, lead borosilicate glass, hoe 
silicic-acid barium glass, hoe silicic-acid strontium glass, and HOUKEI acid zinc 



glass, are mentioned, and hoe potassium-silicate glass, lead borosilicate glass, 
and hoe silicic-acid strontium glass are suitable especially. As an example of a 
presentation of glass, the example not more than PbO:30 % of the weight can be 
raised CaO, SrO. BaO, and 2:50 - 65 % of the weight of SiO(s), 203:5 - 15 % of 
the weight of aluminum, less than [ B-203:8 % of the weight ], and : [ 1-4 sorts 
of ] 15 to 40% of the weight of MgO. In the above-mentioned presentation, one or 
more sorts chosen from Bi 203, Ti02 and Zr02, and Y203 may contain with 5 or 
less % of the weight of content further. 

[0071] As the sheet manufacture approach, the green sheet method is desirable. 
By the green sheet method, the particle and glass frit of a ceramic are mixed and 
vehicles, such as a binder and a solvent, are added to this, and these are 
kneaded, it considers as a paste (slurry), and predetermined number-of-sheets 
production of the green sheet with a thickness of about 0.05-0.5mm is preferably 
carried out with a doctor blade method, an extrusion process, etc., using this 
paste. In this case, as for the particle size of glass, it is [ about 0.1-5 micrometers 
and the ceramic particle of the aggregate ] desirable that it is about 1-8 
micrometers. What is necessary is just to choose from solvents, such as binders, 
such as acrylic resin, such as ethyl cellulose, a polyvinyl butyral, and methacrylic 
resin, butyl methacrylate, ethyl cellulose, a terpineol, and butyl carbitol, other 
various distributed material, an activator, a plasticizer, etc. suitably as a vehicle 
according to the purpose. The sheets 1 1,101-105 of drawing 10 show the green 
sheet obtained by doing in this way. 

[0072] At a <sheet punching process> sheet punching process, a through hole is 
formed to the green sheet obtained by the sheet forming cycle using a punching- 
machine metallurgy mold press. 

[0073] <inner conductor presswork> inner conductor presswork - a green sheet 
top - for example, screen printing ~ an inner conductor and a through hole - a 
conductor is formed, in drawing 10 , an inner conductor 30 prints on the front 
face of a green sheet 105 - having ~ **** - a sheet 1 1 - a through hole - the 
conductor 31 is formed, the through hole of a green sheet 1 1 - a conductor 31 is 



formed forming a through hole land pattern (after-mentioned), simultaneously by 
being filled up with conductive paste in a through hole. That which mixed silver 
dust and a glass frit, added the same vehicle as the above to this as conductive 
paste, and kneaded and slurred these is desirable. In this case, as for the 
content of silver dust, it is desirable that it is about 80 - 95 % of the weight. 
Moreover, as for the mean particle diameter of a conductive particle, it is 
desirable that It Is about 1.01-5 micrometers. 

[0074] In a <laminating and heat press process> laminating and a heat press 
process, a laminating is carried out in sequence as shows the green sheets 101- 
105 pass each process mentioned above to drawing 10 . and the thing for which 
a heat press is performed by 40-120 degrees C and about two 50 - 1000 Kgf/cm 

- green sheet 101- the layered product by 105 and 1 1 is obtained. In order to 
adjust the thickness of the whole substrate, the laminating of the green sheets 
101-104 which are not printed at all is carried out, and the number of sheets etc. 
is arbitrary. 

[0075] A debinder process is given, the binder which exists in a layered product 
Is removed by heat treatment, and further, preferably, the layered products pass 
the <debinder and baking process> laminating and the heat press process are 
850-900-degree C temperature conditions still more preferably, and are 
calcinated by holding about about 10 minutes about 800-1000 degrees C 1000 
degrees C or less. Drawing 11 R> 1 shows the layered product after passing 
through a debinder and a baking process, and the multilayer substrate which has 
an inner conductor 30 between the reinforcement layer 12 which becomes by 
one sintering of green sheets 101-105, and an insulating layer 11 is obtained, an 
insulating layer 1 1 - a through hole - the conductor 31 is formed, a through hole 

- the end has connected with an inner conductor 30 and the conductor 31 has 
connected the other end to the through hole land pattern 32 In the front face of 
an insulating layer 11. 

[0076] here - an inner conductor 30 and a through hole ~ since a conductor 31 
uses silver as a principal component as mentioned above, it can be calcinated in 



air and can remove the binder in a substrate easily. Although the carbon 
contained in a binder has the property which is easy to remain in a substrate, 
when it calcinates in air, it is because it is easy to process carbon by the oxygen 
in air as carbon dioxide gas. And since baking in nitrogen-gas-atmosphere mind 
is unnecessary, the maintenance of the ambient atmosphere of a firing furnace is 
easy. 

[0077] Curvature has produced the multilayer substrate ( drawing 1 1 ) pass the 
<multilayer substrate polish process> baking process in the whole substrate 
according to the baking process. Since the conductor pattern formed in the 
substrate front face of the electronic parts concerning this invention forms with 
the photolithography technique mentioned later, the precision of a conductor 
pattern is influenced by the smoothness of a substrate. That is, for the reason, 
adhesion with a photo mask needs to be required, a photoresist needs to be 
applied to homogeneity, or light needs to be Irradiated by homogeneity. At a 
multilayer substrate polish process, surface polish (wrapping) of a substrate is 
performed and the curvature of the whole substrate is removed. 
[0078] Here, a multilayer substrate becomes with the compound constituent of 
glass and a ceramic, and since cutting ability is good, it can be wrapped easily. 
The curvature of the whole multilayer substrate is lost by this, and the smooth 
nature on the front face of a substrate also becomes good. Drawing 12 shows 
the multilayer substrate after polish, the front face 10 of a multilayer substrate is 
ground and the through hole land pattern 32 which suited the field 10 is removed 
- having - the through hole of an area smaller than the through hole land pattern 
32 - a conductor 31 can be exposed to a field 10. Therefore, when designing the 
circuit pattern in the front face of a multilayer substrate, a degree of freedom 
becomes large. 

[0079] < front face - a conductor the Cu-Ag conductive paste which copper 
was used [ conductive paste ] as the principal component and made silver 
contain to the whole abbreviation surface of the front face to the multilayer 
substrate which the multilayer substrate polish process ended as shown in 



presswork >, next drawing 13 - applying - Cu-Ag - a conductor the film 20 Is 
formed. Cu-Ag conductive paste mixes Cu fine particles, Ag fine particles, a 
glass frit, and a binder, and is coating-ized. The content of the silver contained in 
Cu-Ag conductive paste is 0.3 - 30\a^%, when total with the copper in Cu-Ag 
conductive paste and silver is made into 100wt(s)%. 
[0080] There is no limit about the approach of applying conductive paste. 
Although a typical example is screen printing, a multilayer substrate can use the 
spin coat which trickles and applies conductive paste, rotating a multilayer 
substrate, since smoothness is acquired by polish. Cu-Ag which has the target 
film thickness by repeating desiccation of spreading and a paint film and 
performing it since conductive paste cannot be thickly applied at once on a spin 
coat In that case « a conductor -- it is desirable to obtain the film 20. 
[0081] thus, a substrate 1 top - Cu-Ag conductive paste ~ a printing means etc. - 
- applying - Cu-Ag - a conductor - the case where a thin film technology and a 
wet plating technique are applied since the film 20 is formed - Cu-Ag ~ a 
conductor - the film 20 can be formed thickly easily. For this reason, in a RF 
band, the small conductor pattern of real resistance loss is obtained. Especially 
in case a curled form coll pattern (refer to drawing 3 ) is formed, in a RF band, 
the high coll of Q can be obtained by forming the whorl pattern which goes inside 
from an outside with the printing means mentioned above, and forming further 
the terminal electrode connected to the inside and the outside of a whorl pattern 
with the application of a thin film technology or wet plating techniques, such as 
vacuum evaporationo and a spatter. 

[0082] Moreover, the glass frit is added in order to raise bond strength with a 
substrate 1 into conductive paste generally. Moreover, the conductor by 
conductive paste can thicken the thickness easily like the above-mentioned. For 
this reason, sufficient bond strength can be obtained to a mother board etc. 
[0083] Cu-Ag of which <desiccation / baking process> spreading was done ~ a 
conductor - desiccation, a debinder, and baking are performed to the film 20. 
Cu-Ag applied on the multilayer substrate front face of the electronic parts 



concerning this invention - a conductor - since the film 20 makes copper the 
subject, it performs a debinder and baking in nitrogen or neutral atmosphere. 
Although there is relation with firing time about burning temperature, in a 650- 
850-degree C temperature requirement, it is set as suitable temperature. 
[0084] In this process, liquid phase-ization is produced in the contact part of the 
inner conductor 30 which becomes with the silver prepared in the substrate 1 at 
the time of baking of Cu-Ag conductive paste, and Cu-Ag conductive paste. 
However, in Cu-Ag conductive paste, since the copper component and the silver 
component are distributing widely, liquid phase-ization produced at the time of 
baking of Cu-Ag conductive paste is produced between the inner conductors 30 
which become with the silver exposed on the whole Cu-Ag conductive paste 
applied on the substrate 1, and a substrate 1. For this reason, local liquid-phase- 
izing between the dissimilar metals of the copper which had become a problem 
from the former, and the inner conductor which becomes with silver, and the 
electric open circuit by it are not produced. 

[0085] moreover ~ although liquid phase-ization is caused at the time of baking, 
until [ after liquid phase-ization starts ] it liquid-phase-izes completely - **** - 
Cu-Ag which has fixed quality on the multilayer substrate 1 to some extent by 
setting up the burning-temperature conditions on which Cu-Ag conductive paste 
does not flow since there is a temperature requirement ~ a conductor - the film 
20 can be formed. 

[0086] And Cu-Ag conductive paste can make Cu sinter on low burning- 
temperature conditions compared with Cu paste used independently. That is, 
although Cu and Ag are alloyed by liquid phase-ization, the melting point itself 
falls in connection with it. For example, in the case of Cu-Ag conductive paste, 
although it is necessary to make it calcinate at about 900 degrees C in Cu paste, 
as mentioned above, baking becomes possible by the conditioning of the 
presentation ratio of a paste constituent, and setup of firing time in a 650-850- 
degree C temperature requirement. For this reason, while reducing the energy 
expenditure in connection with manufacture, the life of a firing furnace is 



extensible. 

[0087] moreover, the case where the multilayer substrate 1 is constituted from a 
compound constituent containing a ceramic component and a glass component - 
- a conductor - the inclination which the component of the multilayer substrate 1 
softens, so that the temperature which calcinates the film is high - it is - a 
conductor it was easy to produce curvature in the multilayer substrate 1 after 
the film baking process, since the Cu-Ag conductive paste which can be 
calcinated by whenever [ low-temperature ] can be used in this invention a 
conductor - the curvature of the multilayer substrate 1 generated in a film baking 
process can be made very small. 

[0088] furthermore, the conductor which becomes by the Cu independent - the 
case of the film - the conductor of low resistance - it is necessary to calcinate at 
the temperature of 900 degrees C or more to obtain the film temperature 
conditions [ not more than this ], for example, 600 degrees C, order - sintering « 
inadequate - becoming - a conductor - resistance increases, on the other hand, 
Cu-Ag - a conductor - in the case of the film 20 (for example, the low 
temperature of 650-850 degrees C), it calcinates, and sinters nearly completely - 
making - a low conductor - resistance is realizable. 

[0089] Cu-Ag after baking - a conductor ~ since the front face of the film 20 is 
usually in the coarse condition - after baking - Cu-Ag - a conductor - It is 
desirable to perform polishes for mirror-plane-izing, such as buffing, on the front 
face of the film 20. thereby - Cu-Ag - a conductor - the front face of the film 20 
is graduated and it becomes possible to form a thin conductor pattern with high 
degree of accuracy. 

[0090] it is shown in a <pattern formation process>, next drawing 14 - as - Cu- 
Ag - a conductor - a photolithography technique is applied to the film 20, and 
patternizing processing is performed so that it may become the target conductor 
pattern, if in charge of patternizing first - Cu-Ag - a conductor - a photoresist 
is applied to all the front faces of the film 20. As the method of application, a spin 
coat method is desirable. 



[0091] Next, it exposes by spacing the photo mask with which the target pattern 
was formed. Then, negatives are developed and the resist film is removed. Cu- 
Ag - a conductor - for example, chemical etching processing removes the part 
which the film exposed. 

[0092] Cu-Ag used in this invention here - a conductor - Cu-Ag which the film 
20 used Cu as the principal component, and was formed on the multilayer 
substrate 1 since silver was the presentation applied as an additive - a 
conductor - the film 20 can be etched using the common ferric chloride (FeCI3) 
as an etching reagent of Cu. the etching reagent of a ferric chloride (FeCI3) - 
Cu-Ag - a conductor - there are few degrees which degrade the adhesive 
strength of a glass frit which is pasting up the film 20 on the substrate 1. for this 
reason, big Cu-Ag of adhesive strength - a conductor the film 20 can be 
obtained. Therefore, the electronic parts concerning this invention become 
possible [ considering as the loading components which have sufficient fixing 
reinforcement to a mother board, and do not have disappearance of the 
electrode by solder]. 

[0093] As shown in a <insulation layer forming process>. next drawing 15 , an 
insulator layer 4 is applied with the means of a spin coat etc. on the field in which 
the conductor pattern 2 was formed. Resin system ingredients [ insulator layer / 
4 ], such as a polyimide system and an epoxy system, are suitable. As said resin 
system ingredient, the ingredient which has photosensitivity is used preferably. If 
it is the resin system ingredient which has photosensitivity, the advantage that a 
highly precise pattern can be formed will be acquired by application of a 
photolithography technique. 

[0094] < upper part - a conductor - as shown in formation process >, next 
drawing 16 , to an insulator layer 4, a photolithography technique is applied and 
pattern processing for degree process is performed. In drawing 16 , a reference 
mark 400 extracts and shows the pattern. 

[0095] next, as shown in drawing 17 , copper is adhered on an insulator layer 4 
using vacuum evaporationo, a spatter, plating, etc. - making - copper - a 



conductor - the film 5 is formed, copper - a conductor - the thickness of the film 
5 is good at about 0.5-3 micrometers, and can use a spatter with comparatively 
early processing. 

[0096] next, it is shown in drawing 18 - as - copper - a conductor - with the 
application of a photolithography technique, the target conductor pattern 50 is 
obtained on the film 5. the reference mark 500 of drawing 18 - copper - a 
conductor - it kept being generated by pattern processing of the film 5, and the 
pattern is shown. 

[0097] the insulator layer 4 by resin, such as polyimide as mentioned above, after 
forming a conductor pattern 2 by application of a photolithography technique on a 
substrate 1 , and epoxy, - forming - a it top - further - vacuum evaporationo, a 
spatter, or wet plating - copper - a conductor - the film 5 is formed. And since a 
photolithography technique is applied and the conductor pattern 50 by the copper 
film is formed again, multilayering of a conductor pattern is attained. For this 
reason, the miniaturized electronic parts can be obtained by multilayering. 
[0098] As shown in a <protection stratification process>, next drawing 19 , a 
protective coat 6 is formed. The resin system described above as an ingredient 
of a protective coat 6 is desirable. The part corresponding to the terminal 
electrode which turns into an external connection electrode among protective 
coats 6 is removed. As the removal approach, a photolithography technique is 
applied and the approach etching removes a garbage is suitable. However, since 
an external connection electrode serves as a comparatively large-sized pattern 
compared with the pattern formed on the substrate, it may be formed with screen 
printing. 

[0099] As shown in a <individual division process>, next drawing 20 , it divides 
along with cutting-plane-line X1-X1, and divides into each electronic parts. Since 
a substrate is a glass ceramic substrate at this time, a dicing saw etc. can divide 
easily. The electronic parts concerning this invention are completed by the above. 
[0100] In the above-mentioned example, although explained taking the case of 
LPF, this invention is applicable to various functional parts, such as various filters, 



such as a band pass filter, a high-pass filter, and a band elimination filter, a 
coupler, and a phase shifter, and the composite part of each of said function. 
Moreover, it is also possible to apply to the discrete part of single functions, such 
as a coil and a capacitor. 
[0101] 

[Effect of the Invention] According to this invention, the following effectiveness 
can be acquired as explained above. 

(a) wiring inside a substrate, and the conductor formed in a substrate front face - 
the electronic parts which can avoid the electric open circuit between film, and its 
manufacture approach can be offered. 

(b) For example, the possible electronic parts and its manufacture approach of 
baking can be offered at 650-850-degree C low temperature. 

(c) The electronic parts which may reduce the curvature of the substrate after 
baking, and its manufacture approach can be offered. 

(d) the conductor formed in a substrate front face - the electronic parts which 
can patternize the film, without degrading adhesive strength, and its manufacture 
approach can be offered. 

(e) a conductor - the low conductor of resistance - the electronic parts which 
have the film, and its manufacture approach can be offered. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the electronic parts concerning this 
invention. 

[Drawing 2] It is the sectional view showing the mounting condition of the 
electronic parts shown in drawing 1 . 

[Drawing 3] It is the decomposition perspective view showing LPF as an example 
of the electronic parts concerning this invention. 
[Drawing 4] It is the sectional view which met four to 4 line of drawing 3 . 
[Drawing 5] It is the sectional view which met five to 5 line of drawing 3 . 
[Drawing 6] It is the sectional view which met six to 6 line of drawing 3 . 
[Drawing 7] It is the representative circuit schematic of LPF shown in drawing 3 - 
drawing 6 . 

[Drawing 8] It is the fragmentary sectional view showing the condition of having 
mounted LPF shown in drawing 3 - drawing 7 in the mother board. 
[Drawing 9] It is the flow chart which shows the production process of the 
electronic parts concerning this invention. 

[Drawing 10] It is drawing showing the production process of the electronic parts 
concerning this invention. 

[Drawing 1 1] It is drawing showing the production process after the production 
process shown in drawing 10 . 

[Drawing 12] It is drawing showing the production process after the production 
process shown in drawing 1 1 . 

[Drawing 13] It is drawing showing the production process after the production 
process shown in drawing 12 . 

[Drawing 14] It is drawing showing the production process after the production 
process shown in drawing 13 . 

[Drawing 15] It is drawing showing the production process after the production 



process shown in drawing 14 . 

[Drawing 16] It is drawing showing the production process after the production 
process shown in drawing 15 . 

[Drawing 17] It is drawing showing the production process after the production 
process shown in drawing 16 . 

[Drawing 18] It is drawing showing the production process after the production 
process shown in drawing 17 . 

[Drawing 19] It is drawing showing the production process after the production 
process shown in drawing 18 , 

[Drawing 20] It is drawing showing the production process after the production 
process shown in drawing 19 . 
[Description of Notations] 

1 Substrate 

1 1 Insulating Layer 
10 Ground Field 

12 Reinforcement Layer 

2 Conductor Pattern 

20 Cu-Ag - Conductor - Film 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 
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mmwmi. mmmLHzm^tLX\>^hn,'msh. 
immz] mj^ i izmi^titM=ma,x'f>r, 

X. 

m=f^shX'h'ox . 

mmmmiz-tttimimco^^Aii. mtmtmt 

W^^l 0 0wt%fcUci:#, 0. 3~30wt% 

X'hhm'f^sh. 

imsm4 1 m^m i izmm^titc^^m^x-ib 

X. 

mmx'^j:^m'fu&. 

im^m 5 ] m^m4 izawi^tLf^w.'m&Th -> 

X. 

mmmt. mm^t\tmk^\^xm . 
mim^mt. mmm^i\.tzmWiz^m%tix\^h 

l!tnBXr7Xji!t:))-{i, iis^'rAWSvX^ ^s^^r^^lj 
^^J^^yX. TU^^r^m^HutfyXS.X/Ti-.^'ir^m^ 

[fs^^is 1 iS^Ji 1 izmt&^tifz^Tn&X'h o 

Hie. tmmt. Mma^^i^-ybi^ixti'o. 
H9ie^^«{4, mimw^-^^-yim-yxti*). 
mtmmii^^'^^-yii. mmmmizx-^x^^ii 

iissm9] mm8iz§s.m^tLt:m^s,vi>'> 

X. 



imm 1 0 1 i«*JS9 ciB«$*i^ii^ftT-*)o 
[fs^ 1 1 1 mm 1 0 tcfei8§iifcm^^aj<ft-c*i> 

-yX, 

mmi-mmmmii. mizmm^^thw.^si,. 

X. 

1 3 ] ii*^ 1 iztimtiti^'f-msb'th'y 

X. 

im^ 1 4 } m^s^m i 1 3<7)MfL*Hcie«$n 

tz^^^&commifmx'h n X . 

■mmmj.z. Lm-^-^-thM^^-x 

Y-km^\.. mk. WMyymj-mm<^m^^''^'> 

(ii^JS 1 5 1 ii«3S 1 4 tiesi$n/v:«i^ji<oi? 
\mmwmm 

[000 1] 
[00021 

•CI4, mu-mk^3-isi9 8^'kw?^^w,2b 

\t. ii'>Xt^y^'y7\L(r,^-^mMX:ts:hi1yX- 

^y\'y'?mA^m^^fzmmL'^mmAm^'Lx\^ 
mwmm'\iz\t. mi^^tx.tmwifmL'^ 
ixffco, ^<ri^m\z\,m.zihw^)'^s-yifm^'^ 
tix\^h, ^m:^mix:\t. ^mm.<r)nmz^^i. 

mmhi^. w<>A y^<r)msz-mt£^%^mjf- 

-yi:mmtxh^(^x\ ^mmwi.<^wzi5nhyiv 
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[0003] mmmcomkiz'^fz-^xii. fivxm 

■b 7 5 -y ^'«ipl$rfiaii^v W y^^+TH^ LT i^- h^t 

[ 0 0 0 4 ] #«s«ico*ffltiHS-i^^t Lit 

WM^H'^-ymmi. ^mn^^'^^-y^m^mi.z 

yy^ms^m^^x. ^-ii^-yitt^lrmiW^lx^i^ 
I.. 

[0005] 

im^t, mmizmiiM^t-tmi^^-^i^-yi, m 
mmmcommizxm^-timnzii. wmLfzXo 

[00 0 6] t-r, mmiis.m3<^^mi. 

^titzm^^-xi^ tmmrhztiz^j:h, z(o^mx' 
&i^-:^hi:m^-ttzm^. mtm^mmxueo 
ov^mx.hWy&x\ ffls^iii^i3]±*>'j£^L^v\ m 
m^iti. z<Dimitizx'o. mtmtiiitsmm^ 
ijK m^^iz. mm<7)m^'<i^-yx*)im^izsmt 
z<Dime^fzmz. miwmt. ^<7)mm^zibh 
m^'^^-yt<7)mizs.m^±tx it o . 
[0007] ±imm^^i^t^rzMzii. 6 0 o'cn 
mx'm&^m^^m^-xhi:mti'£^mmh, m^. 
iz. 6 0 ovm&x'm^m^j:m^-:^ h 

L*^L, m^-:^ h<i9 0 0-CgJgT«$fLS t,(7)*< 
HSWT'$)0, L*>t>, 9 0 O-CtLtT^-r^m- 
^ hio:^*^ 6 0 0'CSJKTm^fll=5r^'<.-^ h J: 0 



is\.^mmmx'm^m^^j^^j:\>^Mimmt¥i 

m^X'^ h . SlWtilJf, 6 0 O-CgJST'^ife^fig^^ 

wmmizm^^h.hmizi.hmwt(ni^<nnssffm^ 
[0008] mmu<m^zi.hwiMb . mMMm<r>m 

m^m\.^h:it^z^-^X^thi:jcr>X'hhi}^h. z 

tiismt^mt IX, mwLmmm^^tim»i 
ij^mizx-^xmm-i^m^^ihtii,, u^t=3:*^ 
miRmmm\'^tzi^, mm(7)mizxo, 

[0009] L*^t . ffiti^HEB+CtetiJ^ff t^i^^^: 

[ 0 0 1 0 ] StC, ®^±fi^^^fc Li^M^^ftHtitU 

'J 'y h^?§)g§-tirl>x-yf->/?S, miimm^Oi: otc 
Ktt^x-yf-y^?RS:ffiffl-ri>^i:*>'r#^<<\ j^fflt' 
#&x-yf->'7'?gi: LT> W^i^XM, ry^r-rtjS 

im<. x-yf-y^jaacm^srs-ri.it. 

x.yf-y/^gS:^^^gi: f <7)±, ^-^imthfdh 

%mi]')k.wmjy'^~^-t^fk-^Ki-mmk 

v^x-yf-y^^ms-fieffl-ri-^ttc^sc^T', 
ik^mutmi!bxmmi<z^j:itmz, x y^y^m&x/ 

[0011] ±feoj; a^nMEnfjatcJ: A>-f , ^ 7^ 
m$ti-cvK/t«6, lins- 1 OMm^tx-m<ti 

[0012] St=, ^ •y^)^^l¥<m-ri.J^. S« 
^ai^fttcft)-=5:^ -y =^^$r?^^t I. t *«Sli-ej> 
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0, j( y^«nzmmmt>-:>^t:±ti. z<omm<oii 

[0013] ^%m(7)wmi.. wmm<^m^t , 
[0014] *^Bflc7)t mme 5 o 

[0015] a-ooiiSJi. mt^o 

[0016] *f6BBco!g{ct, 0— :><oi8js«. m^mm 

[00171 i^wmwiz^, a— p«oi6®{4. mmB, 

■^h^tx:hh. 

[00 18] 

[00191 immz^h%=m^\zii\^x. m.f^9 

mmmm-^^iz. :kt^^m^^ht:t,i-, bp 

mz. mimt^hw^^^th, ^<nmAt. x 
)i'-t^-)vm^mLxm.(o^m^zn\^^^. m.com 
mtzm^^ti^mi^mtmt^'r^, ^f^mza^^x. m 
f!MN-^-y^i8figt-i.c u-A smi¥mmm±izim 
^tix\^hA-(,. mm(r>f^^(7)nmtixm^^hixm 

mm<nj^ms.mt Lxm\'^htLmtcu-Agm 
mtmiz, mmtizii^mwiii^^thco^^ 
mthztij^x't^. 

[0 0 2 0] U>t, Cu-Asmt¥'^-:^h<7)m^. 

hmmmmt<ommMizx o , 9 o o-c* 

jSWfflJg, gflitf 6 5 0-8 5 0°CiOi£fflT«*5pj|| 



[002 1 IMtC, *f6Bflt:fcV^rffl»-^/o^l6Cu-A 
g9S*M{4, C u i:±mt L. ffi{4aS!lD«jfc LXtU 

fzm.X'hh<r)X\ cu<7)j^'y^y'/mtix. cu- 

Ag«(*c|i$rSfiRlcgf€$-fCV^|,xr5X7 0 7 hcOSf 

m^^^ztii^X'^h, zcotitt). «S:bw^#5:Cu- 
Ag#«sli$:t#|,^t*>'t'#S, 

[ 0 0 2 2 ] c u Mmx'^j:imii!^m^. m.mm 
mmm^ziig 0 ox:a±.<7)iSLmx'mit^imm 
zixaT<r)m.^w. miii6oox:wimx'ii. m 
m'^it';i^iztj:mwmfim±i-h, ztuznix. 

C u-Ag^#:)i<7)J©-&. mine 5 0-8 5 O'CCOiS 
V^iaSTMlS'ri. C i: J: 0 . ffi 

[002 3] Cu-Ag^™cJ:l,±iES!)*«i, » 

«I4. C u-A gSlffcl^+iO^fcffitf^^WS: 1 0 0 

v^t%tltzbt. 0. 3~3 0wt%T'$>l., 
[0024] *^BJ(cfcl^T, ^ftA-rJ'-yJiSijiilSS 

mm-i, ^mmmt. Aflswtcii, ^yr^'^'. ^ 

<o*»5:ffl*^t)i*-^aSg|l|»^ffijigLTt,J:V\ ia;?^ 
J: l>«gfigl£lSSOfta0iJ{4 , 7 ^ , ;^7-7 1 

tzmnmt7)mmx'hh. miii^'^if-yRx/mm^ 
mma. mtt ^^mmmzmtx. mmmvi^ti 

[0025] mm^^mi^t tx. mm^tz^-^. 
SM^'^x-mmmx-h o , m.'¥<D^u yis^imm 
^t^zb^x'^i, ^"^^ ynz-tttiima. mm 
^izm^L^i^m^n-yti^. ^n.^^x-muz^. 
^sr, ^^'pcommizx*). ^m:^^tix>mi'^ 
•f^^ti^hx'hh. t*>t, ^mnm%^x'<nm.ti^m 
^:v^/ci6. m!^<7)mm.(nim'mif^^x'iih. 
[0026] MIC. ^^umwifi. 
^ , ei t a^^T^c ct 3 , « fi^<7)^n t-f« § n^^c c u - 
A g^«5ii t m.n<r>mmtmik\.z^ hwm 

[0027] friEafiRti, mL<\i, ^y^'v 9m 
ikm^xm^:^tjn-^mMX'^£h. ^f<zmL< 
{4, B!iiEa«^«4, mmwzm^-th, zcd^. m 
fee u -A g#ft:iin4iine9fs$iiJtMesi{=#ii$-<i- 

[ 0 0 2 8 1 MIC, m<7)mmt ix , ^mmhm^ 
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[0029] :^mimtm'mm. mmm 

[ 0 0 3 0 ] ±a Lf>:m-7^ia2:i!Bii-|.fci6. 

iz^m^-mxii, miiMWL±izcu-Asmi¥^- 

'>xcu-Asmwmm^i-i>. mz. Miecu-A 
smwmzy yfhovi^yy^ m^mmthzt izx 

[GOBI] ii't^mmimizimi. ±^Lfzm^^ 
^ti^mizmm^f-s^&timhiii z t iimi)>x 

[0032] :^^m<7)mcr>m. i^m.mmzr>\,^x 
a. mmmx'hmimm^m^tx. ^(,izmt<m 
mti>. Efflfi, mz. mmmi^^th(r>izm'^j:^\ 

[0033] 

mmxhi. mi:mmthb. :$i^mizmm'msh 
mmit. mw^^^-y2ti'^tt. mw^^i^-y 

cxi~Agmm2oiimLi±mm^tix\>^ 

[0034] ii^^ii^^s:^ 1 (5, mmmx-m^^ii 
Ttjo. mmummzm^^^t-f^mmiii 
3omi(,iix\^i, mmmoii. m^:m^t 
•t^x)\^-t>-)mm 1 ^mix3mi(Dmmizm\ii 
^ti. msizm^^ti^cu-Agmwm2 0bmm^ 

[0035] i3->f}-mmizxtiii. mm i m^mws 
otLxm^^t^timt. cu~Asmi^i^2ot<om 
mm^i>zxmmmi^ii^^tib<7)i:^m-iztiii 
x'^h, fip*>. cu-Ag^f4c«2 0{i, mx'^shm 
^moim\i!,^^fzmm^\.z. cu-asmw^- 

:^V^m^L. m.^-ti>zt\<zi^->xm^^ixi>, Z<r> 

Cu-Aggj«:'<-Xh<0^l^tC, 

xvt(r)Wm^^zii\^xmm\.-^^^h. \.-b-Ltsiif 

cn-A%M^^-xv^x\t. m^'jt'BLXfm.m 
if^<'im.\.x\^htdh. ^«i^ic4t.s«ffl^k{4, s 

^ 1 ±(2^^§iX7tC u-A g^^c^-x hc7)^f!|s:i: . 
S« 1 ±{CSiai-r SffiT'^S f*|gi53l* 3 0 i: «0[a-C4 C 
4. Cc7)/>:i^. ^^f**>4,^Si:^-5•Cv^^v:IBt, ffiT'^r 



[0036] ^^mcstm^rsc-rtv^ot: 

Sa«il±t3. -^Ofn©$-Wri.Cu-Ag»«s|^2 

[003 7] Cu-Ag#f*:'<.->^h{4, Cu 

$r#?illT'ffl U/c C u '"^-X h t Jt^t , ffiv ^^SJK^ 

I., jfiRff, Cu'^^-^J.htT)!!-^. i^9 0 0'CSJKT'^i 

^^"th-SiiWfhh-hK ZM-A%M\i^^-xY(n>^ 
^, hm!B!)«^mJt<o^<^g^lc J: 0,900 
X;*SI<7)?aS. 0ll;l{f 6 5 0-8 5 o-ccofiiaT^i^^ 

<mth t mz. m^^<^mm^th z t ti^x^ 

[ 0 0 3 8 ] c u ttiitA g(7)M^m'^j:mwmm 

iSimAmwmni^zii9oo'cvxt0m.x'm 

-cmrnxu . mmm^z^j: o mmm^mizt^ . 
ztuznLx. cn-Agmwm2o<7i%^. mt\s:e 

5 0-8 5 0'C«OiRV^^JgT'M«tT. \m^-^\,Z^ 

[0039] ^Tt:, *^BJ{wt3UT{4, fSaEimx-m.-^ 

X. mmmmimizio\^x%^timmm(7)R'o 

^®*^-C/Jn$ <t^Zt iJ^X^ h . 
[004 0] Mfc. ^%mzii\^X^\^hiXhC\x-A 

gm-W2 0J4, c u ^i^^t mtmmh 

m^hmc^'hh<r)X\ W(^-mG.z\i)^n<^x . 

:i. 'j^ycr^hZt1fX%h, m\^ZJkK'fe£\r,)ffix. 
•y^>'/?R{4. Cu-Ag^|«sll2 0S:S«lt=^$ 

'>^l^*>^>, Sf^:^3<O>k:§^Cu-Ag#«:|ig2 0€:f# 
hZttf'X^h, 

[0041] mLtzmmM. \mth^-m<r) 
[ 0 0 4 2 ] c u - A g^wmz^th.hw^<n^-M^ 

(4, Cu-AgS«sll4'Oait®tiOj£«S- 1 OOwt 
%i:L^i:$, 0. 3~3 0wt%T'tfcl.. ^OigHT* 

ti3<x^ ^ . mco^^Ai}<o . 3wt%^mxhi>t. 
m<m-^Witfmtiz^j:'o. m>mmi^i)(Wj:htL 

u -A gff)^-titizX l±iimj^i>m^j:i:>tih . 
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[0043] ^^miztsK^x . ma^^^-yiii^mm 

[0044] mmz.ii\^X .m.\\i. F*lgii«*3 0 
Sr^LTiJO. rtSi5#«53 0{4««s^N-^-y2J=«i^$ 

[0045] HC. IISfii5iJtw^$ii/c«i^fp{4, ^ 
«iI<7)#f*cy'C^'-y50fcSrWtTl^S. i^i^li 
4{4^f*yN-:5'-y2S:SoTfcO. ^i^sys'^'-y 5 0« 
mi^A\Zl'>X^^flX\^h. g|#:>N-^'-y5 0 

[ 0 0 4 6 ] Mtc. 0*$n^cmi^gi5>fp<±, 

%5 1 . 5 2Sr-&^t'V^|,. ■KOi'l-gPJfiglSSS 1 , 5 
2{4®ftyN*:?-y5 0O±{C^tt^>ni.. 5'hSI5^«gBfii 
5 1, 5 2{i, mAZ^WM^^\^X\^Xioi.\\ ^ffl 

[0047] »K1{4. »^L<{i. ■fe757^'^^& 

{4, a«l{4, ?9fe§nf^ffll O&W^^i., Cu-Ag 

2 0 {4?5f^$ti^offl 1 0 \,z\^m^^h. %wmz 

iSV^T; S«l(4, rtgi5^<*3 0S:ti^lcfC, Wm 
1 1 fc^lSfifll 2 ttc^J-{t4><x-C*5'9, ?9f®$ny'>:ffll 

Qi\tmim \ \(nm,\,zm^t:>ixx\^h. w^wt. -fe 

mx'hh. >m^xti:hm.\\,z. imzihK^if^ 
^LTv^^^ikLTt, z.(r>m\mm^z^->xm^^ 

nrfc'O, Ccoi^'^rROO^v^Hi 0(::Cu-Ag# 
f*)i2 OT'^&^f^N-^'-y 2^}gfi!i-ri)^i:*«t'^ 
I.. C:<7)^v:i^, -<r7 5 7^'S«lS:^f*ci!Jtgffijcj| 

f*M-^-y2^?gfig1-|.Ct*<^tg{c^l., ioT, ^ 
«^y^•:?->2^^J:■9■rJglSS^lS:S-IfllS8^i^0^^i^^ 

I. 

[0 0 48] ^yS.'y^^^Rr//fyXfS.^i 
f;ttm^m.m'^j:hmm I lit. /fy:^^^t-ty 

mm. 5$jS, mco^m^m^inm^^zmrz 



m-hmmmff)mittMmn<^^mm<omiinz 
isooii'-^t^^s 1 1 i^th^'m&mizt 

tX't^. 

[0049]-b7S-y mUt&l/^yX^jii-iiittm^ 

mmx^j:hmimi ■tyiy:^mtfMffy 
:^mizx^immtmmzii\,^x. ^mifwbx'y 
^r<, fio. ^mit^^thmnh-rhziiifix't 

tti. -tyi-y^^j^^rii^thZtlziiK), ijy 

J; 0 iafi^ 1 «oiasi^ogia!jtt*^'ffiT-ri. ^ t c i o , 

[ 0 0 5 0 ] -b^S y ^^iJ-&l/f;y5^fi£i)-Srirtf«^ 
fflfi!t!K!)T^rl.it&iiJll IJi, ^y^'y^mm^m 

"^^tcMi^iiz^K. 1 ooo'cJiiTc7)jtiJfW<sat\ a 
i^i o^®KcoMv^i^ia««i^Wf[aT'^**isrti 

[0051 ] i^i^ 1 1 5:«lJStS?t«6c7)-b5 5 •/^'^ 

V3.yAV. XYxiiy^-OJ^m. ^^mii^R 

[00 52] LTJ4, t^^^Am:(fyX. 

Ir-fWtxhayi-^A/fyx. t^^^^MSimyXR 

x/t^^y^ m 'J ^j^f}'yx<^m^t^m\mtz'}'^t{:< t 

^*sp{4. «^fflfi!t!BJO^««(C**^&«s«JfC5 0% 
WcX'hiaiitmtLW niz. (*:S[JfC'6 0-7 0 

[0053] fflssiii 2{4^Myii icommiotiiR 
fcffissJi 1 2 fctcj; 0 . mtm 1 1 sr?s< l 
2<i, m^mi itiim^j:^ttn<7)i,<7)X'Si'?xi,x\^ 

[ 0 0 5 4 ] H 2 (id 1 tc^ L^cSi^fpSr 

H7 0(cif®Uc4t^$rS^UciaT'J)l>, lljF-ri>ctp 

:^mizw>h^'fm'M. cu-Asmwm2ox' 

^^hmf¥^'^^-y2cr,mm^ilfc^'t. •?-!f-;K-K7 

off)t§im7 3{,zm-^h-^x. ■7-r---K-H7oco± 
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tiizx 0 . m^mshm^^mmms i . s 2Rx/-7-f 

-.-K- H 7 0«±lCig«t^>iX?t:m®7 1 , 7 2*<S§\ 

[00 55] m3ii:^miz(^hn.=F^sh(r>m^mx'h 

hx^-J-^Xy ^ )\^^ (loiri Pass Filter ];^TLPFt^^ 
■fl.) CO^)g^«ia, 04{iia3<^4-4StCja-:)fcllIl 

3«06-6^{C»oJtBTffiIl, ia7{iia3~a6{CS^t 

[00 56] #*>N':J'->'2«i, micDttyTy-^nm 
204 1, $^2cr>ayTy^rfynM2 0 5 b . ^y^ 
^':J'««g2 0 3t. Sg^mfli2 0 K 202tS:«i;l 
I,. 3yT>-9^li2 0 4{±. Cu-Asg?«s)i2 0t' 

[0057] a«l{±, l^iBaiiiTlSlS^nTtJO, # 

Jis« 1 (r>\m\zm^% tthnumw 3 0 mfx 

\t. ffiS:±fi!c^t-ri.X;l.-*-;P«f4s3 l^ilLTS 

«sM2 0tJg^$tlTV^|,. ^<7)J:p{c, tg$-i^^i: 
■^h as^fls 3 0 St/X;l.-;^-;l/#i*: 3 1 *^ C u - 

K%mmi2Qtmkfhzt\,zti:hti.ih. Wi^mt 
tinx\^tzmL±wmmm,zi h'^'mmm^yi 

[ 0 0 5 8 ] 3 yT'yvnm 2 0 5(i, 
20 1l,zmm^ixX\<^h, 3^/1/^*2 0 3{i. ;^>'^M 

2 05<n-1Qti^iZ. m-'^m2 0 1 t:gfg!$ilTV^ 

[0059] 3>'TyiMSi205. 3^y^^f^|:203 
&t^«^llfi620 1, 20 2 3^x^-9^2 04 
i:|Hl:KlC. Cu-Ag^«sJl2 0T'^l>. Cu-Ag^ 

2 0 (is^ 1 mm-hm^m 1 1 i o o±t:: 
#«stiTv^§. iJ!ot, oyTy>rmm2 0 4(o^^j: 

Pi-r. 3yT>'-9-flfli2 0 5. 3'f;l^f*2 0 3atX« 
i^mfii2 0 1 , 2 0 2 1 , ]gV^igiS^«^T-if Jli^^lSife 

[00 6 0] #»/N*:?->'2{i, iffii^!S4lCj:oTlii? 

tix\,^h, mtm4<7)^mz{mt:±^^tt^mi^'^ 
^-ysomm^iix^^l, «<*/N'^-y5 0«±. 3 
yT'y^m^ 0 1~5 0 3 j'hgpg^^mss i~5 

4t?:W-^-S. aVr^^-tllflgSOllS. mmAilS 

^c8^^T^ z*«t^N':7-y2$:^i^-fl.3yT>'-9ilfii2 
0 5 1 . a y^'y-f 5 0 l im^mUWM 5 2 

t^ii^ix-Cv^l,. ayTy^m5 0 2&r/5 0 3 



it. :E^^izmimxx. mfSi4</>miznm^ix. 

mW^-^i^- y 2 $:filfig-r S 3 y r y^m 2 0 4 IC^jg 
(c*tf6]LTi-^l>. 3yTy'^-miS5 0 2{i3>'f>-rS 

fiiso 1 tmz. >i'\-^mm'm5 2ic#ji$nTv^i,. 
3yr>"tmfii5 0 3mmmw(^5 1 c^s^iit: 

10061 ] 9^mm'm52ii. U-K««t5 04Sr 
WL-CfcO, ll-H«fl:504{i, »i»IS4 t|g(t^.n 
tzll4 5i:MLX^^ Jmi¥2 0 3«|^^«t^gE§ix 

Tv^i>, ^fitcj:'). :3-(jim#20 3mmmmm 
5 2izmm^tih. 

[0062] 9[mm^ 5 Hi. mm4 izmf^yti 
tinmii4imix. mii^j'^^^-y 2m^nm2o 

1 izmmti. J'hgB^^miiS 2{i«ii7L4 2 S-jiLT 
^f^ty N-^- y 2 2 0 2 tcgf^^ixl. . 

m.m53. 5 4ii. mimi>zmfi^ixfznmii4 
3. 4 4{cj:o. mm'^^-y2^mm-?>^yfy>r 
nM2 0 4izmn^tLh. 

[0063] 07ma3~06(C^^UcLPF<O€^@ 
KSrS^LTV^^.. m7izt3\,^X. ny-fytcm, ite 
iiK4 ^^^•c•*^[SI-r s ^ yrv-^il® 2 0 5&t/3 y 
Tyif«ffi5 0 ncj:-:)-cro#$ix.i>, nyTy9-c2 
(ii^)14 Srfil$^t*r|6)-rl.^yTy^tm®2 0 42itX 
3yTytmfli5 0 3tcj:^t:JR#$ni.. ^yrytf 
c 3Ji^ii4 s■^^•c•*^[^i]t•l. 3yTy-t«S2 0 4 
Rt/^3y■fy^f«ffi5 0 2^cJ:-7•Cffi^#S^^I.. 'fy^ 
^':5'y;?.L l{4a-f;l.^*20 3(Cj:o-Cll4-r.?>. H 
7<ollIK0*»<i>BS<o*>^J:atc. ll3H16CJ;^itf, 
/hMcOLPF*>'#/i>ni.<. 

[0 064] ll8mi3~ll7(3S^L^v:S^gPiftS:-?-r 
h' 7 0 iclf ii L/v:«.®S:*-ril-C'J)S . H^tS 

xoiz. :^mizmm'fmh9ii. mtmemm 

V-9-'-;lf-H7 0cr)ii«lffi7 3tC(6]#^b-ltT, V 
•(f-,-K- K 7 0<7)±lCj|fJ$ii-C V^l.. «i^gl5.fii9iO?h 
a5g^^««S 5 3.54 at/^Vif-,-K- H 7 0 0±CC^ft 
<^»iXi^cmffi7 1, 7 2{±, ^fflliSl. 8 2(CJ:-5T, 

tt^>:i*ia5««53 ommmmt^j:hi)-(^. 9\-^i]^htah 

■ssmX'h&. ^BB18 1 . 8 2{4. na5^^«fii5 1~ 
5 4±.lZ^isbim$-±Xi5^. V-f-.-if-H7 0±OS 

fii7 1 . 7 2±-c'iiiffl 'J 7P-^<o^a{c J; mm^ 

[0065] m^.<r)m^conmr&mmxii. ^mco 
'>-)\^\^^^'^-izx^. Mm^m^^<7)-ki¥i:mo . -e 
mmmm^zmm^titz^&x'h'^x . mmu 

H^^fEi^-;^^':<?>^'-<oGNDm{a^o^^•S^t-i./^ 
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( 0 0 6 6 ] ixt , ^m'<zmw.'msh<nw^-fimiz 

1 o-^m2 0iim9iz^^tit:^xmi:7^i-mx'h?>. 

2 0 i:0mLx^xm(r)¥mi:mmth . 

[ 0 0 6 7 ] < V- hmxm> i^- h ^igT'Ji, 

[ 0 0 6 8 ] t , 1 GAz^m-tmmmx'^mthn, 

lol^^Tol^m«s^^i|E^S:fflffl-rs^^**M^Lv^. ^<m 

'^m<r)Xo^j:^mMX'\i. m%'mif±tm' 

^r<^ro. j^9->WLmzmmmoi)^hxhh. mi 
\imti,tsi.\.zm-hmm<r>m^ i>'mTht. 

•y^nmii-^nt Lxm.-^Ltzn.-^mMifi&mxh 

[0069] mmmm<7)Mmt ixii. mm. r 

= (e r^l 0) , -^^/^^iyT (e r^9) . 
;t-;K e r%9) , vU;^ ( e r^^4 ) , M>y^ h (e 
ri^6, 5) . 7*;PXr7-< h (er^6) . ;?.rr 

;l/r3-r ( e r = 1 0) mfPh'O. Ztlh(r>^^lV—y'i}^ 

mmm ( e r ) ^mm^j&m^zmt. mi^. 1 

[0070] m.-^mm.'^j:hwmmm^<r>mxffy 
-^^mt. immx'5 o%ti±. !itic6 0-7 oxx'h 
hzt mt L\\ f]'y:^<^t^mm%^i^mx'h 

m:^'?^. t^^'r^mxVuy^^AifyXt^imX'h 
I,. f}yxcrim.<r>-mb LTJi, SiOj : 5 0~6 5M 
m.%. AI2O3 : 5-1 5fi«%. B2O3 : 8a«%UT. C 
aO, SrO. BaO, &i;MgOi01~4a : 1 5—4 OM 
PbO: 3 0*fi%iaT<0m±{f*Ci:*«T'#l». 
±iefflfi!tC, StC, BijOs, TiOa. ZrOz. YzOg^^^^SJ? 
^X/t 1 8UU:*^ 5 £t%WT«-^W*T'-g?«-$ t 



[0 07 1 ] i/-MS!Ji:^t Lx\i. y^j-yi^-v 

y')-y=^-hmxu. -tyi-y^ff)^ 

^m^'yxyV -y h $r?I-&L, ZtiiZJ^-f yy. m\ 

0-) ti. z<7)^-xhm^^x. mmvif^-y 

«iLajta^CJ:0, Sf^L<{i:0. 0 5- 

0. 5mmM<r>m(7)y^)-yi^-vm^m.m:-t 

Z<r>^^. /fyXffMmt. 0. l-5)uii^JK, 
•Wti<0-t 7 5 -y ^'6^(4 1 -8 jm mSLXh hZtm 

-yi'^f-^-yK', ;<i'9')ivmm. yi-iv^i^T^v 
V- v^ffyr^ yy. x^;^•fe;^o 

-CjillMtR-rtiti'J:*'^ I110<7)s^-hl 1, 10 1- 
1 0 5«C:«0J: 9CcLT^4>ix/i^^';-y>'-h?:^L 

[0072] <i^-hA°yf-y^is>$/-hAVf-y 

[0073] <nm'Wm\xu>nmmwm\i.m' 
0, mmwmx)v~if^-)vmwmmh. mi o 

(CfcV^T. /'J-yi'-M 0 5i0^ffllCF^gB^«!:3 0 
*>'Ep©J$nTfcO. i^-b 1 l{CX;P-*-/P^<i|s3 1 

ti^m^^ixx^^h. y>j-yi^-hi icr>xju—!ir^-)i' 
mmm. x}v-t^-}V'7yyr-i^9-y (fi^) 

{>0*^iftLV^, >IC7)%&. ^S^O^*${4. 80-9 
5 M%gS-C'*> I. C: L V \ ^ . 

O^j^Mi. 1. ^\-5nmS§.XhhZ\Li^^^ 

[0074] <a)iaixs!iri'Xis>misi/?ftr^ 
xiMx\t. ■m.uz^xm:wc'\^hi\.fzy'}-y'y 

-MO 1-1 OSS'. 01O{=S^-rj:3^lii?TS[il 
•ri). ^LX. 4 0-1 2 O'C, 5 0-1 OOOKgf/cm 

0 1-10 5. 11 \,z^hmimmht\.h . epsii 

$tL=5rv^^'J-yi^-M 0 1-1 0 4{4«:K^«s«0JI 

[0075] <w^^ yymmaMymmm^j' 
mm\f^'^\.z-^th/^^yyifimmzi.^'^'^ 

mp'iX. 1 0 0 0'COT»* L<{48 0 0-1 0 

OO-CgJt, Ht»^L<J48 5 0-9 0 0t:c7)iaK^ 
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/'J-Vv-M 0 1~1 0 5<O-fl5^T'^|. 
[00 76] CICT'. l^gP^{*3 0at^X;W-*-;Paf 

[0077] <mmmmxm>m^xmimni^ 
tifz^'mmm. (0 1 1 ) ti. mm:m^zx^. m.itt^ 

-t^^^ix/c 0 , m^mytti<i^i,zmm^tihsmti< 
hh. mmmrnxmrii. mmcommmm (7>yf 

[00 78] ZZX\ mwmi^yxt-^7^ y9t 

<r)n-^mmiX'^j:^ . mmifimx'hh(7)X'm\>zy 

4. HI 2mmm$'mwm7r.Lx\^h. mms, 

3 2 J: 0 t/h§^riia«<0X;l.-;^-/l/SS«!3 1 

ffil oc^tu$-ti-i.ct*'-c'#i., -eoTira^. mm. 
(r>^mx'<r>mw^9-yim\th±.x'^^m±^ < 

=5:1). 

[0079] <mmmniim\xm>mz .013 

•^TtC u -A g^lfr'^-A h S-MffiLT C u -A g^«c 
M20$-m-ri.. Cu-AgS?«c'<.-Xh{i, CuS) 
Ag15^«si:, ;if7;?.7'J yht, fUy^tiW, 
'kLXmfMt^ixX^^h. Cn-hsmW'<^-XV{,z^ 

ffifccOiKW€:10 0wt%t L^fcS, 0. 3-3 Ow 

t%x'hh. 

[0080] h i:m.^th:fjmz->\^x\±m 
m,itc^\ m.m^j:mm.ix'?')-yi\immx'hh 



ifi, mws,\mm^ii*)'m'&mhiix\^h<nx\ 

\:yo-vxu-mzmw^-xhi:w<m.mi>zt 
*«-c#^rvw. m^tmsk(nmt^mmLx'^oz 

[0081 1 COi^tC, S«[1C0±(C, Cu-AgOl 

w^-x V ^ m\^n.mf<zi. -yxm^txcn-hm 
im2o^mm-h<Dx\ nwrn"^^^ 'v^m^i 
mmh^^ii^h. cu-kmwm2oi,m^iz 
w-<m'^x'th. zcotiib. mmmiz)5\.^xms.tm 
^cr,^\^^^^mw^-<^-ym^tih> mz, m^m 
a^)w^^-y ms^m) ^m^timi. ^nffl**^) 
nmizM^om^j-^t^-y^:. iMttzmmB^iz 
x-^xmi^t. mz. wmt^'<^-y<7)mmmiz 

sv^tisst^ "^^tm^mmixmm^z bizx'o . 

mmmz}i\,^X Q<7)liVO 'f ;l/Srt#S z t h . 
[0 082] ^y^, -JRtC?l«5'<-Xh4'tJi. mSil 
tm^^&^±ifltz>sbiZ:^'yX7 V yhmM^iX 

Tv^i>. ^<7)±. m^<7)tm<mi¥'<-xhizxhmi^ 

[0083] <$2*i ■ m^m>m^$tx.fz c u - a g 
mwm 0 t^LTiE^, liit^NM yymmmrir> . 

n-As^im2Q\mi±mzLX^^ht:ib, wu 

yymmmmm tz\t^mm%^x''^ o , mm 
mz^\,^x{i. m.^^t<m^i:,hhi:iK 6 5o~8 

[0 084] icoigtctjv^t, Cu-Ag»f(5^-;^ 

vcmmz. msii^zwinhtitzmx'-^j:hnwmw3 

Ot, Cu-Ag««J'^-Xhi:<0«j5!l!®mt^fc>'>T?S 

u-ksmw^-xhcr)m.^{z^t^w.mm. mwL 
i}i^zm^^tifzcn-p.smw'^~xh<r)^wt. m 
miiiz'^mmx'^^h^mmw3ot<r)fSiX'§E.t 

z(r>tz>sb. m^t^hwmttc-^x\^tzmh. mx-^j: 

ti\,z^hm%mmi:±L^zttii^j:\.^. 
[0085] m.mf,zw.mti:mztt\^'yx 
t , mmtmt '>xi}-h%'ki.zmit-fi>tx'\.z\.i. 

ilSfi(l±(=, -^c^fp®S:*-t^Cu-Ag#«sae2 

o^mm-hztifix'^h. 

[0086] L*^{,. Cu-Ag»{!tc'<.-X h(i, Cu 
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^)v^mim'th t mz , m^<^m^m^-i-i 
[0087] tfz. mrn^i^. ■^ys- y^^mm 

mmzh 0 . mmmm.nmzmm. hzko^ 

cu~Ksmw.'^-xv^m^h:itt^x'%i><^>x\ m 
f¥fm^mizh\,^xm.th$'mmLi<DR*)^. m 
i^xA^^<-tiztti<X'^h, 
[ 0 0 8 8 ] g(c , c u mx'^j:imwmm^. m 
t}i<ommimizii9 o o'ca±<o^^x'^m-?>'^ 
^ifihh. cinwToffls^fl^. mmeoo-cmtkX' 
{4. w^mit'itt.ztcmwmitimisth. Mzn 

LX. Cn-Asmim2 0<r)^^ 0lJ;C«i'6 5O~8 

5 0'c<r)^\^m.x'm.Lx. \m%±i.zm^^. <k 

[0 0 89] M«f^c7)Cu-Ag5Sf*:^2 0<O^ffl{4, 

ii^, m^wztc'>x\^h<n'c. mLmzcu-As 
mwm2 0(rmmf<zf'^ymmm<r)mmitthfz^ff)m^ 

moammmmt^fi. tm^mw^^^-ym'm^ 

x- mrnhLtmrn^zi-^h, 

c 0 0 9 0 ] KJ^if-ym^iMymz. m i a ^z^t 
idle. CM-Asm\m2o\iznLxy^v')vyy 

tc. f^^-y\mmi'ii^j:o , ^•^■?-y\Uz^i-z->X 
»4, 5t-f. Cu-AgJi«cl82 0O^Mfc:. 7tM^ 

[0091] mz. ^tfi<r)j^s-ytim^^ixtzy if v 
[00 9 2] dif, *l6B3^^J^v^rfflv>^>i^l,Cu- 

Ag#f*ii2 0{4, WAtmmtL 

xiM}itzimx'hh(r>x\ §rmmii±.\.zmmtifzc 

xi- Asmim20i. cn<7)j^-y^yymtLx-m. 

W=5riS'(bllZ^(FeCl3)$:fflV^T. x-yf-y^Z-rS^i: 
*<t:*#S. Ja-fl:S53^(FeCl3)<7)x.y?-y^<aE{4, Cu 
-A smW^2 0 1 Wg«$-ti:Tl^l.:<f^^7 -J 

m:h<^±t^£Cn~Ksmi/m20t:n^Zti}^X't 



[00931 <ffiSJijejj!D:s>»:tc, m i stc^-r J: 
»«s-''«^-y2cojgj«$<iyiiS±{c. xtfya- 

4f'J>f i K^. x,-Kdfi^^^t<.^^/cfiaiiii^«f4*JjiL-C 

v^s. friBisiig^Wipf t LT(4. mL<\t. mm: 
^-fhnmm^^h, m%'&^^tmmmmx'hti 
(f. yav 0 vf^yy^ mcommzx-ox . mmm<^ 
j-^^-y^m^x'^^t^^omj^mhtii, 
(00941 <±.mm^n>mz. m i e tc^-r 
*e^iS4t>itLr, 7;}- huy:/57^s(ri& 

afflL. <J:igc7)^cJ6c7)yN-^-yj!!ia$rff'5:3. Ill 6 
I.. 

[0 09 5] 01 7t;^-rJ:9tC, ^^^'■y 

mm 5 ^m^th . ii^f*^ 5 coii/f {4 0.5-3 

[0096] iXtC. lll8t^-tJ:dt=. fl^Sf*li5{C 

7 * h 'J y ^7 7 >f mj^rmm s wct)^^*^-:? -y 

5 0 Srf#|. . H 1 8ff)^mm5 0 Oiimm5<7)J-^ 

^-y^mizj:nx±tt:mj-^^-yi^ix\>^i. 

[0 09 7] ±^L;^c=t3C, mmi±iz. yifhUV 
/77 ^ t^mmmizX 0^?»A-^'-y 2§rmL/i 

^')^ 5 ]''^:ti^^i^mmMzXh¥!Lm4m 

^izx^. mmsm^th. ^ix.M^.yif 
hov^^yy^m^mmix. mmizxhrni^-^^- 
y50imm-i>(7)T. mi¥^'^^-y(r>§'mitif^mt 
z<7)fzifj. mitizx'o. A^ituzm^m^^ 
mzbtfix'^^. 

[00981 <mjamm.n>mz. m 1 9 izf^-rx 
oiz. umjsiemmh, mmc^mttxim 

mtfzmmmmti^\ ^^^6^01*1, ^mmmrn 
tykhm^fmrnizMm-thma. m^th. mmm 

tLXii. ythOVf^yy^mmmiX. 

^t:xy^y'/izX'oxmithum<mix\^h. m 
I . ^m^m.mit£^±i'zm^ ifz^^i?-yi<zit^. 
m6^i^(0J^^'-yt^j:^t:ib. x^v-ymmz 

[0099] <m^mpixm>mz, 020 iz^-tx 0 

^zm\th. wmi:^'yy^-^y^-v7msLX' 
hh<r>xt. i^y^f^v^^x-^mz^withztij^x- 
ti, tuit^cko, ^^mm^m^msht^^th. 
[0100] ±tmmmx'ii. l PFimizt-yxmrn 

Uzi)K *5S&B8«4, /^y]<^^xy ^)\^^. )\>\)'<xy^ 
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[0101] 

(a) wmuffym.):.. m'mwm^%ii.hm\m 

( b ) mUi^ 5 0~8 5 O-CWiSiST'^cOiirtg^m 
[llfflOfgfi=5r|jiB^3 

[01 ] immz\^hn=f^Sn<mmmr:hh, 

[02 3 01 {cS^L/.'«i^fp«OIIII«®?r5^tlSiffi0 

[03 ] *%BS{c*»*>i)mi^a5iacoftWjfc l-colp 

F$r7K-r^)llff«0t'$>l.. 

[04 ] 03«4-4i^(3?(io/i|liH0fJ>l.. 

[05 1 03cO5-5«llC?e-?^Brffi0r*l.. 

[06] 03t7)6-6ilic?BofcBrffi0-CJ>l.. 

[ 0 7 3 0 3 -0 6 tCS^ L7t L P F (?5^fiiElal880T'S> 

[08 ] 03~07lC^UcLPF$:-?if-.if-Ht=|| 
[01] 




[04] 



[09] *^Bfl{=^l.m^ift«0S?jiXSSrS^-r7n- 

[010] *3%Bflic^i,mi^fn<7)i{jiig?:^^-r0-c 

[011] m\Q\zfh\.-ri^mMm.<m^m:^ 

[01210111=^ x.tz^mmmfmm.mTh 

[0 1 3 ] 0 1 2 uz^s^wr>mm^mk^- 

[0 1 4 ] 0 1 3 \.t^^miM<r>wm^m:n> 

[ 0 1 5 ] 0 1 4 u;:.wmM<r>mimj.m:^^ 
■r0-c'j)i). 

[01 6] 01 5ic^L^S?JiI5gOf^S?5^ie2:S^ 
[ 0 1 7 ] 0 1 6 L^vTlSitlgcOf^^iljtXgS:* 

■r0-c'j>i.. 

[ 0 1 8 ] 0 1 7 Lti'mjMmfmmMk^^ 

[0 1 9 ] 0 1 2,\,Z7i^\^td^^Wm.<nW^m:^^ 

[02 0 1 0 1 9 13^^ Ltz^^LWymm^m:^- 
t0rj)i.. 



1 mw. 
1 1 

1 0 mm^fitm 

12 ^^Jl 

2 ^<!|tyN-^'-y 

2 0 Cu-Ag#f*li 



[02] 
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